INTRODUCTION
Approximately half a million children and young people undergo anaesthesia and surgery each year in England and Wales. 1 There has been a considerable change in the delivery of surgical services for children in the UK over the past 20 years. This has resulted from the growing realisation that there is a need for concentration of clinical expertise, and workload along with specialised facilities for some children requiring surgery. This has followed numerous publications advocating high-quality child-centred services. [2] [3] [4] [5] [6] [7] [8] [9] [10] The majority of children's surgery are still undertaken in District General Hospitals (DGH) but there have been a gradual reduction in the range and volume of procedures performed outside Specialist Tertiary Paediatric Centres (STPC). 1 While the requirement for specialist centres to undertake more complex surgery is clearly appropriate, some of the reduction in local provision may reflect changes in postgraduate surgical and anaesthetic training, and greater subspecialisation by consultant surgeons and anaesthetists. As a consequence, there is growing concern that surgeons and anaesthetists in DGHs are ARTICLE SUMMARY Article focus ▪ Do surgeons and anaesthetists involved in caring for children feel that the service provided is adequate?
Key messages
▪ This study highlights current deficiencies in postgraduate surgical and anaesthetic training, in delivery of continuing professional development and in NHS provision of surgical facilities for children.
Strengths and limitations of this study
▪ The strengths of this study are that it was selfreported data by clinicians involved in the care of children. Anonymity allowed for great honesty and surgeons and anaesthetists from all hospitals in the UK including the Offshore Islands were invited to participate, there was no selection applied. The limitation was that anonymity prevented the response rate to be accurately determined.
becoming deskilled in the care of children requiring routine elective and emergency surgery. 11 An important consequence of this is likely to be a lack of confidence in management of the critically ill child. 12 Thus, it has been suggested that we might reach a tipping point where the surgical and anaesthetic care of children in DGHs becomes unsustainable. National organisations have called for an urgent review of these services to ensure their viability. [13] [14] [15] [16] In this survey we focused on the views of individual clinicians about their ability to provide surgical and anaesthetic care for children, rather than organisational issues. In 1989 and 1999, the NCEPOD undertook a limited survey of the number of children cared for by individual consultant surgeons and anaesthetists by age. 2 17 and there have been no similar surveys in the last 10 years. We considered that this would be valuable to inform future planning.
METHODS
An online questionnaire was devised to survey consultant surgeons and anaesthetists in the UK about their clinical paediatric practice. The questionnaire determined whether the consultant cared for children and young people <16 years of age, their clinical specialty, number of years as a consultant and the category of hospital in which they worked. Consultants were also asked about the lower age limit of children they were happy to care for and whether they participated in multidisciplinary care reviews, audit, morbidity and mortality meetings, and about the factors that potentially limited the safety of their practice. Finally, their views on their postgraduate training and continuing professional development (CPD) were also determined.
Invitations and reminders to participate in the survey were sent between June and December 2010 using online advertising and email communication via several routes (Association of Anaesthetists Great Britain and Ireland, Association of Surgeons Great Britain and Ireland, Royal College of Anaesthetists, Royal College of Surgeons ofEngland, Association of Paediatric Anaesthetists Great Britain and Ireland, and British Association of Paediatric Surgeons). In addition, a letter was sent to anaesthetic departments of all UK hospitals informing them of the survey. Data analysis and tabulation were performed using Microsoft Excel (2003).
RESULTS
In total 2116 questionnaires were completed by consultants who cared for children <16 years of age (555 surgeons and 1561 anaesthetists). The majority of consultants worked in a DGH (table 1) and the largest surgical group were general surgeons. The categories displayed comprise both surgeons who have dedicated paediatric practice and those who have an interest (figure 1). The median number of years in post was 11 (IQR 6-16) for surgeons and 10 (IQR 5-16) for anaesthetists. Therefore, those who had gained CCT relatively recently were highly represented in this survey.
Elective and emergency care: age of children For elective care the majority of the responding DGH surgeons used a lower age limit of 5 years, whereas for anaesthetists most would care for 1-year-olds to 2-year-olds. Although there was considerable variation in these ages depending on the category of hospital in which the consultants worked a common finding was that many would be prepared to care for children of a younger age as an emergency compared with that for elective procedures. This was particularly the case for consultants working in a DGH (figures 2 and 3).
Time devoted to paediatric practice
Responders were asked to provide information on the number of 4 h units of professional activity (PA) per Table 2 indicates the proportion of training time that these respondents believed should be devoted to paediatric practice with anaesthetists suggested a greater increase in this than their surgical counterparts.
In relation to CPD, consultants were asked about the type of activity they had undertaken in the last 3 years that was specifically relevant to their paediatric practice (table 3) . Of these, 113/555 (20.3%) of surgeons and 364/1561 (23.3%) of anaesthetists did not believe that these types of CPD had been sufficient to maintain or update their expertise in their paediatric practice. Further, only about a third of responding surgeons had undertaken a course to update their skills. The reasons cited for this are shown in table 4 with the most being a lack of funding or study leave provided by their hospitals.
Most respondents, 1719/2116 (81.2%) collected information on their paediatric practice for audit and/or appraisal purposes although this was more prevalent among anaesthetists (1350/1561, 86.5% vs 396/555, 71.3%). The use of a personal logbook was the most widely used method for this (table 5) .
Critical factors limiting safe paediatric practice Consultants were asked to rank factors from a provided list, in order of importance, to indicate whether they limited their ability to undertake safe paediatric practice. Factors ranked among the three most important by each respondent were assigned a score of 3 (most important), 2 (second most important) or 1 (ranked third). The cumulated scores for each factor are depicted in figure 6 . The main factors that surgeons considered as compromising safety were: the skills of their anaesthetist, the facilities in which procedures were undertaken, and the comorbidities and age of the child. Lack of hospital facilities also were considered critical by anaesthetists who also focused on comorbidities, age and paediatric workload.
Deficiencies in hospital facilities for safe paediatric care
In all 181/555 (32.6%) surgeons and 679/1561 (43.5%) anaesthetists believed that there were deficiencies in their hospital facilities that precluded safe practice, regardless of the type of hospital. Where hospitals facilities were considered unsatisfactory consultants were asked to rank these using a predefined list. A lack of adequately trained theatre and anaesthetic assistance were identified as the most critical factor by both surgeons and anaesthetists followed by inadequate organisational arrangements for the care of children and insufficient hospital management support (figure 7). Tables 6 and 7 indicate the proportion of consultants participating in any form of regular multidisciplinary team review of children subdivided by the category of hospital in which they worked. This analysis reveals that many consultants do not engage in this type of activity, particularly if working in a DGH. Of respondents who did undertake this type of activity the majority attended audit and morbidity meetings (table 8) .
Multidisciplinary review

DISCUSSION
We present a large-scale survey of the clinical practice and opinions of consultant surgeons and anaesthetists who care for children in the UK.
There are a number of limitations of this study. While every effort was made to identify all consultant surgeons and anaesthetists in the UK who are involved in the treatment of children <16 years of age this information is not readily available. In 1999, when NCEPOD last collated data on this subject 72% of anaesthetists and 67% of surgeons said they had a paediatric practice (children up to their 16th birthday), but this may have changed in the intervening years. 17 Further, although consultant numbers have been collated by the Royal College of Surgeons of England and the Royal College of Anaesthetists those with a paediatric practice have not been identified separately. Thus, a denominator for this survey cannot be determined. As stated earlier, many methods were employed to inform consultants of the survey and encourage them to complete it. However, it is possible that respondents with a Answers may be multiple. particular interest in the underlying issues relating to children's surgery and anaesthesia were more likely to respond. Despite this, the survey provides an interesting insight into the practice and opinions of UK consultant surgeons and anaesthetists. In retrospect, more detailed information could have been sought on some aspects of clinical practice: for example, workload and case mix, team working and on call arrangements as well as deficiencies in postgraduate training. However, the number of questions was kept relatively short to encourage compliance.
A striking finding of this survey was the similarity in the answers provided by surgeons and anaesthetists. The type of hospital in which the respondents worked and their years of employment were similar. About half of the surgeons completing the survey were general surgeons. Although the precise number of general surgeons with an interest in paediatric surgery is unknown the survey should reflect the views of a large proportion of this group. Certainly the number of surgeons who replied must represent a large proportion of the 138 (elective surgery) and 147 (elective and emergency) non-specialist hospitals in England, Wales and Northern identified in a survey published in 2008. 11 Nevertheless, the low number of responses from other surgical specialties must be recognised before generalising the findings of this survey.
There has been considerable debate over the last two decades about who should operate on and who should anaesthetise children in the UK. 2 17-22 Further, numerous strategies have been suggested to ensure that consultants obtain and maintain their competencies; these include postgraduate training, years of experience, workload load by age of child and CPD. 12 20 23-25 In this survey we have attempted to explore some of these factors. Thus, we found that many consultants from DGHs and University Teaching Hospitals (UTH) would care for younger children, or without limit to age for emergency surgery while restricting elective surgery to older children. This is not surprising and has been reported previously by NCEPOD and the Children's Surgical Forum (CSF) of the Royal College of Surgeons, England. 2 17 26 This reflects the necessity of providing an emergency service, particularly in DGHs that may be geographically isolated where the ability to provide rapid transfer to a larger centre may result in unacceptable delay. Further, these children may present to at a DGH where there is an insufficient workload to justify a separate consultant on call provision for children. Consequently, consultant surgeons and Answers may be multiple. Figure 6 Highest ranked factors that limit the ability of consultants to undertake a safe paediatric practice.
anaesthetists who have no alternative but to care for the child locally, particularly out of hours, will have varying paediatric experience. There is no easy solution to this situation other than good cooperation and funded arrangements between STPCs, DGHs and UTH.
12 13 24 27 Formal-managed networks of care for children's surgery have been advocated as a means for achieving this. 9 24 28 While case numbers may facilitate the maintenance of skills and competence, time allocated to paediatric practice is also important. Given the new consultant contract the number of PAs for paediatric care by surgeons and anaesthetists should be easier to measure. Data from this survey reveal that many consultants, particularly from DGHs, have <1 PA devoted to paediatric practice each week and thus maintenance of competencies will be particularly difficult for them. In these circumstances detailed review of their paediatric practice will be essential for appraisal and revalidation purposes. It is encouraging that the majority of consultants who completed this questionnaire collected this information in one form or another.
Postgraduate training is the bedrock of future consultant practice. Thus, a curriculum that includes an adequate component of paediatric training is essential. It is therefore of concern that 9.3% of surgeons and 8.9% of anaesthetists completing this survey believed that their postgraduate training had not prepared them for their current level of paediatric practice. This was particularly the case for those who trained in the last 10 years where it was felt that inadequate time and emphasis were devoted to paediatric training. Furthermore, 45.4% of surgeons and 39.2% of anaesthetists felt that the curriculum for their specialty should have a greater paediatric component. Revision of the general surgery curriculum in 2010 now includes three modules in paediatric surgery, but these are special interest modules and paediatric surgery was even less formal in earlier versions. From a trainees' perspective there is the risk that they see themselves as surgeons in their chosen specialty, and with the exception of paediatric surgery, it is not until they are appointed as a consultant that they may realise that a period of training in children's surgery would have been of benefit. In this respect the UK general surgical curriculum has had no mandatory paediatric component for more than 10 years and both the availability and take-up of optional modules in children's surgery has been poor. In contrast, the anaesthetic curriculum includes compulsory paediatric modules at intermediate and higher levels 29 30 However, most anaesthetists who felt there were deficiencies in training thought that 20-25% of training time should be dedicated to paediatrics.
Continuing professional development is an essential part of consultant activity and should be proportionate to clinical practice. In the current economic climate within the NHS there is considerable pressure on supporting this for consultants both in terms of time and funding. In this survey, one in five consultant surgeons and anaesthetists reported that these factors prevented adequate CPD to maintain their expertise in paediatric practice.
In summary therefore inadequate postgraduate training, limited clinical time within job plans (PA allocation), and difficulty in accessing CPD are important factors that consultant surgeons and anaesthetists believe adversely affects the quality of service that they are able to deliver for children's surgery.
There are other factors that may limit an individual consultant's practice in relation to children's surgery. Surgeons considered that the skills of anaesthetic colleagues were paramount while anaesthetists reported that a child's comorbidities were the most important factor. It is logical that most surgeons considered that anaesthetic skills were the most important factor limiting their ability to undertake safe surgical care. Without this surgical practice is severely restricted.
A safe surgical service also requires adequate hospital facilities and thus it is concerning that 32.6% of surgeons and 43.5% of anaesthetists considered that there were deficiencies in their hospital's provision of a safe paediatric service. Although this could be a counsel of Figure 7 Highest-ranked deficiencies in hospital facilities to provide a safe paediatric practice.
perfection among respondents recurring themes were the lack of trained paediatric staff in the operating theatre, insufficient paediatric nurses on children's wards and inadequacies of the organisational arrangements for the care of children in their hospital. These are all are potentially remediable if prioritised by Colleges, professional organisations and Trusts. Clinical governance and audit is now embedded in every aspect of healthcare. Hospitals are required to adhere to guidelines on clinical governance and medical practitioners are required to undertake regular review of clinical practice. 31 32 Furthermore multidisciplinary team review is an integral part of modern healthcare and has a valuable role in determining the best care. Thus, it is of concern that only 55.3% surgeons and 42.8% of anaesthetists participated in any form of multidisciplinary review of children undergoing surgery. In the latest NCEPOD study reviewing surgery in children we found that only 50% hospitals undertook audit and/or morbidity and mortality meetings that included children. While this deficiency was particularly an issue in DGHs it might be argued that a forum for sharing clinical experience is particularly important for DGH consultants with a relatively small the workload.
In conclusion, while one might argue whether the findings of this survey are representative of all consultant surgeons and anaesthetists who care for children in the UK, it is disturbing that this group of clinicians reported so many obstacles in place to providing a safe paediatric service. Those responsible for postgraduate training of should review the current curricula to ensure that they more adequately support the clinical responsibilities of prospective consultant surgeons and anaesthetists in DGHs who, by necessity, will have a paediatric component to their practice. Furthermore, to ensure that these consultants do not feel exposed and under undue pressure to practise at the limit of their competency, greater cooperation will be required between all categories of hospital that care for children requiring surgery. Finally, all hospitals that provide children's surgery have a responsibility to ensure that consultant surgeons and anaesthetists who have children in their patient caseload are supported in their practice, that they have adequate opportunity to enhance and maintain their skills, and have the necessary facilities in place for children's care, within a clear clinical governance structure. 
